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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To lengthen cycle life by setting a molar ratio 
of a positive active material to a negative active material 
in a specified range, and by containing a transition metal 
oxide in the negative active material in a nonaqueous 
secon dary battery containing the positive active 
material, the negative active material, and a lithium salt. 
CONSTITUTION: CoV03.7 and others as a negative 
active material, graphite or acetylene black as a 
conductor, ethyleneacrylate or copolymer of ethylene 
and maleic anhydride as a binder are kneaded with 
toluene, and the kneaded material is applied to both 
sides of a copper foil current collector, dried, then cut to 
prepare a negative sheet. A positive sheet is prepared by 
using LiCo02 as a positive active material. Thickness of 
each sheet is controlled so that the ratio of the positive 
active material to the negative active material becomes 
1.6-5.0. Microporous polypropylene is used as a 
separator 4, and it is wound with the negative and 
positive sheets in a specified shape, then they are put 
into a negative can 2. The negative sheet is connected to a negative electrode 3 and the 
positive electrode 5 is connected to a positive cap 8 which also acts as a safety vent 7. Lithium 
hexafluorophosphate is poured in the negative can 2. 
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ffi), ^x>g§£<2, 3«) , ^x>^7>^~-5 
A (2. 3{1) . mm (2, 3fl» . S^3^>^- 
•>A(2. 3flS> x CoO, Co203. Co304, 
L i Co02 v «|3^l/h, iSStt^=iA;l/h. * 
Mffc3A;l/h, WaAAh, H^=iA;US x ^ft-^ 
<r;k *»ft=ivir;k ^~^^^k igS-t^M-^ 

■<HH < l s 2« % TKKftJK i^^Is ^x«, m 
oOa Mo02, LiMo204. W02, W03* 

1 0 0 3 7 ] :£f^ v ?M£ffl % r ft - 1 ^t*Z» 3 b 
OU^^Aft^t^^^-g^Sfl^tbT, IK 



^AtVOd <d=2~2. 5) , VOdO'J^OAft 
IMk *5rtj-*?yffi7>^=0A, Mn02, Mn2 

03. 7j^ft^>^r>. gm*>ay^ im^ytfy, 

fflS>IWR(2 N 3fllK ^x>|J8*<2, SffiK $ 
x>^7>^-«^A (2. 3fl) , mm: (2. 3 
<i> . «7>^«5A <2, 3fiS) , CoO, Co 
203, Co304 L i Co02, jSSSziA;i/K t£ 

)K Wm-vtrM Mo 03, Mo02, L i Mo20 

fc^o fcfc*L«. L i V03K L i T i 023. Co 
V037, L i Co VO40, L i Co05VQ5O 
2k LiNi VO40, L i GEN i 05VQ5O 
ZU L i IBM i 05 V05O24, L i T i Q5V 
05O29, L i MnQ5VQ5025. L i F eQ5 
MriOBOZK Li CoQWCTBD28, LiNi 
Q25VQTO27. LiNi CUWQ9B03K L i F 
eCKWQ£D3h LiMnQCGVQK>3Q, Li 
CatHWQ£K>32. Li CoQW0S3L9. L 
i MnQST i Q5VQS326, L i C rCUWOSS 
032, Li NbQfEVQfflMU LiMoQIW 

^)|IJ^£co^5> 6±IBfficD- 1 0 965* & 1 0 %©|S 

[0039] u Ait^n^m^^mit^pymiz , 

y^A, zhlftfta^vSA^ »;^0A S «Rrt;u 

MBW^S/^A) P. B, S i«r 

#^*'5&#B B BHJKe!ffJ<(5!lx.tf, P2G5, Li3P 
04, H3B03, S i 02&£Q fcSft&bTjt&llfib't 

>*5*tf/3fe«Sn v AK Ga, Ge N Ce v I 
n, B i »*rs^Wt1M* (SHxtf^ ^*ven©ggft 

T%>&t\> SBE*UU5/9A»*^«:P205 

?n^i^\ o. 2-i0f;i/%^u^ 

[0040] *«filiTfflt jESSttH^^gti^ 



[0041] ±s*SjEs irts 6 nfcft^©f fcJfefc 
it, ^m^^\yrwsm^y^XR < i cp> aaea- 

WBbfco 

[0042] 

tUH U^AfiB. 'J^SA'SACAK Al- 
Mn (*BI««|4 f 820, 59 9-§§-> N Al -Ms 

<»B!B57-98977^34»B) , Al-Sn(»B 
a§6 3-6 7 42-?4ifg) , Al - I xu Al-Cd 

CtfHPFl ~ 1 4 4 5 7 3 J §4iffi> feif^U^A-Y* 

<(H*ff * |f§fpg 58-20986 4 ^$8, t#Bfl 
BS61-2144 1 7-^3tfS s WBSae 2-88 26 9 

^#s, »HBe2-2iei7o*a«k HBBB6 3 

-13 2 8 2 J ^&m SS»B63-24 5 5 5*fi«L 
t#BW6 3- 1212 4 7^S4**L 1«BBe 3- 1 2 1 
2 57^38, SBBB6 3-1 5 5 568-^g, KM 
Bg63-276873-^fg, *#B9§63-31482 
1^45^s ^PaffFl-204361*^. *l^l- 
221859^&$& *fl3¥l-274360^>fg^ 
^) Wen^o ±l£ , J^^A^JSi?> , J^^A^© 
ffifflBfitts 'J^^A^7r>^t6l^l^1*A^^fc^ 

[0043] «SS*tett. *OTRiJ^Wi»J^ 

mCWL -v>r)K rJV^-OA, |R(tfBSS6 3-l 
48 5 54-^i?g) ttiT) fflWllt**C i a#'J'7 
x~b>I^^(t#P ? 35g59-20 97 1^4^) 

-50Sfi%*??^b<, 5f#lZ2-3 0Sfi%i6^f¥b 



-■?ntf b>-^x>^-jjf'J7- ( E P DM) s 
*XfcEPDM, T^L^^S/xr/dTA, AW?**; 

tA^fto £«H©*5£y^Atjs«** 

[oo45] *sg»j*ft», m&s%i\Q>wm&&z V 
x-$r-, fc£tf^^;u&«&^jr&n&o 

»?r*y^AS<7x:*>fcy*0A:&**:/> 

^□^ShX fffflS*5M^ 1, 2-=/* 

h*2/x*> x ^h^t: Kn^^X 2-*^;io 1 
tKD77>, S^^UX^m^K 1, 3- ^Jt* 

U>»MJx;wbCI#jag60-23 97 3 
^ftfSK h'J^ S^5x^^> (*#PBg61-4 1 70 

l^f& tW986 2-223 72^4ifBk *3ffSS6 2 
-108474?M)s x;U?n^><!t#F^S6 2-3 
19 59^fB>, 3-*2-JU-2-XWJ*J&jy 
<ttWB62-44 9 6HMi«|) % ^DtfL/^Jj-ff 
*-hWfc<t»B862-290 0 694§4»fc H6 
2-290071*2«BK Th7tKD77>SW# 
<»»S63-32 8 72^&«) % xef;l/x-^U 
«#I»B6 3-6 2166*&«K 1- 3-^n^> 
tMbh> ($#1366 3-1021 7 3-92»B> 

j^fcy^AJgtDa-shfr^fcbTtt* cio 
4-, BF4-, PF6-. CF3S03-. CF3C 
02-, AsF6-. SbF6-. (CF3S02)2 
N- N BDC 1 EE-(*#WS57-74 9 74-14i 



«). (1, 2-Wh*5/i*»2C104-(» 
BR 5 7- 7 49 7 7^2^) . 1BHHI160&^>tt 
^7T> «#SB6 0-4177 3*a*B> , Al C14 
C1-. Br-, I- Ot#f§a§60-247265 

-1 6 59 57^>fS) N ET7 xx;U#ft 
^§61-21437 6*&«> *»tf tob*W % 

^aeu^-Tjf^- h3S^O«x^b>^i 
itf-Stl, 2-5?* h*^x£>:fc<*tf/&&ote:^ 
x*;k*)-i1f*- hOjftgflSKL i CF3S03, L i 
C 1 04. Li BF4:fc<*tf/&&<,HSL i PF6S?3 

[0047] ^n^'EftSg^tWezj^JDT^SW. *# 

h&&^«x^u>*tf-san, 2-^m^x^ 

1h 0. 4/0- 6—0. 6/0. 4(1, 2-5?* h 
* 5/x * > S>x^;l/^ - iff h *55M^ « ^ coJS 
^J:t*«0. 4/0. 6-0. 6/0. 4)A??3b 

l'J^h^ifc*9 0. 2— 3^;k6^bt^ 

tts l i vmm. ^n^>m Km»:^ < 

ft^nT^&o tob^fc, L i 3Ns Li U L i 5N 
12, L i 3N—L i I~LiOH s L i S i 04. L 
i S i 04-L i I - L i OH 0f#BBB4 9-81 89 
9-^fg) s xLi3P04- (1-x) Li4SiO 
4(^iag5 9-60 8 66-f^g) % Li2SiS3 
(t#^S60-50 1 73 1-f^) , StftUMt^O 

[0 0 4 9]*Hllf£g|^^ itf'Jx^u>^+t 
^ K8H^«W»(»^tntrU'7- <W§IBe3-l 
3 5 44 74§£3g), #'J^DlfL/>3j-*^K»»» 

Jjf'J^- <»»B62-2 5430 2*S»L KHB6 

2- 254303-^fg, *#^S6 3- 1 9 39 5 49 

tt»IB^HS«lC*StW»»4, 7 9 2, 5 0 4. 
*HW#t*^f 4, 830, 939. t#BBB62-223 
7 5-^a$S, ^g62~2 237 6^fg. t#P^S6 

3- 22375^>fg, 1#lP»S63-22776^& 
fSs ttSffl -9511 7-f^fg) s U >^xx^;t/?tf 

<SWB61-2 5e573434aB> . I^nh 

S*#l i ^^4, 822, 70^, *mmm^4, 83 



0, 939^. *#HS363-239779^?& KM 
^2-30 318^f8, ^1^2-78 531^ 

«8K:aSSDT»^S6%>** 0HIWS6 2-27877 4 

<t#f3*se o-i7e 8^JS) %>»6nTn*, 

[0 0 50 3 t?;?L/-*-fcL.Ttt,. *l<3te-<X^>m& 

^,^?)n.^i511A>ffl^^6n^. < , ^*.tf x o. 0 1~10ju 

SSH^-fflt \ b ns. <, tfl]x(£, 5~ 3 0 0 j/mill % b tl 

[0 0 51 3 3*:, ^^5fc^l±*e£R*'&§fi 

'J y > (t#P^34 9- 10 8 52 5-§-&fS) . MJi? 
W*^7^ K CHf^g47-4 3 76^fB) , h 
yx*^-;UT~ > Of#lB3S5 2-7 24 2 5-^& 
#8) , ©1*1-5^ <«§IB857- 1 5 2 684^ 
fg) , i?U>=?75> (*#§935 8-8 777 74§^ 
fg) s n-^A <t$l$S58- 87778^2? 
fg) x ^'J>iSU75K ($$1365 8-8 77 7 
9^538) » -SQ^>t?>I^^(#IS§58-21 
4281*4536) . 3Sltet#S?PS5 9-8 280^ 
*^>^>&*4 0^359-68184^ 

~JJ > (tSIWg 59-15477 8-*&#G) s 
0>if'J □- j I^7**M-t* Ot#l§a359-20 
51 67^ffi) % JSE9tt7> s e='>AJt <*#§SS6 0 
-30 0 6 5-§£38) . rtf'J x^U^'J =)-;!/ (tlli 

Hseo-41 773^*6) , eD-;K^§eo- 

79677) , 2-* S^i/X*^-;U Ci#8Bg60- 
890 7 5^¥S) , Al C13 <t#^6 1-884 

<**MB61-1 61 673^&#fi) x MJx*L/>* 
K Cftg^g61-20 87 58*2#8) , S 
U7';U^Ujft7.7-<> (t#I^S6 2-80 976^ 
fg) , tM'JV (*#F 5 fflg6 2-8 0 97 7^fE) , 
DJltf^vmZ&IT'J-Mt'Styt <1#l§SS62-86 

67 3*&#B) , l 2.-5^0 zs-Aoxote^^oy 

B, 42g, 6424H (1 990^-) ) . •'Vttf*^ 

«#S886 2-21 7 575^4**) . =Jftt©H$R7 
5 > Ct#P J ?flg62-2 17 57 8*238) % ^ JU m 
i$S6 2-2 87 5 8 0*23S) . E3SR*X*xOAtg 

<««Be3-l 2 1 26 8*&fS) , =O?jm-0 



AtS (1#HBIS63- 12126 9*&fS) &£%gstjr* 
[0 0 523 3&, '©KS^^ttlZ'rSfcteiZ^AD 
^^Stz^-g^di:*':-^* C&ISS4 8-36, 6 

32) <. 3fc s ^§L{%fcizm\£&*>rc.-tk&rcisbizW£ : & 

iZ&E&fiX&Stt&Z. £ <*$i9g 59- 1 3 

4 567*&#fi) „ 

[0 0 5 33 3*=, jE^ft^^JlZW^S*^^ 

JWMblfy*— *>xha:**> (!|#||PS4 8-3663 
3-^fS) . 1f^S(!t#IPS5 7-124870^t 

[ o o 5 4 3 iLmmmvmmttmrz, z t a 5 ? 

*?53a(!t#F^S5 5-l 63779^ifS) Ufc<9, * 
b- h^ffilJ^iflS (t#^S 5 5-163780-^k 
m) . Smi^ (t#i^g 5 8-1631 88^2f 

059-14274^#g) . tf>JJL?-o>X*V 
A KtfiT (1#P^60-97 561^a¥S) lZ*<0$m 

V7iz3-\s>mmkVZ> 0f#PE58-l 1 12764i 
^)),«*^«LiCl (!|#ISS58-1 42771 

[00553 w®gvmo>mm$t btw. ^e^n*: 

**&%>©) s ai -cd^aw^ns. 
^r*> i ffl^^e.n^6 <> J?»«, iff^R^^n^^v i~5 

0 0 jum£D^<D*^t ^ 6 n& o 

Hsvb W)¥»*iiS(*®fi©^ 2IZ <£ Y) b n 

(3-k) , sag. E^^nt, ±iz^oe.n«.<, g 



±<<~2fa> x^^S^^avii ^-^>>4, ^ 
-^3>;a^u\ 0 m 0. 1 — 100m/# 

9>*#>e>n&:6\ gffiJB©JP»tt. K^*f«0>E883n 
fcflBB^ 1-2000 umtmizHX b^o 

%>* mz, ihl iMi 

t\> >^*80~3 50t>Dfi^WSb<, t&zio 
0~2 5 0 < C<Da>ffl;W2U^o a7j<S:W s Ut&£#^ 

20 o o p pmtiTWs b < % i«gffik ftftgtfj* 

KSSR^tt-tn-ynso 0 p pmOT£T&;:k;&*t^ 
£Mt©i^»2b^ 0 ^b^ h^-h^L/^jS 

c\> ^b^Jltt. *ft:pgssn&^*\ o. 2-3 1/ 

0. l-SOnv^^fSb^o "^L/XjmKt*. ^>m— 
[0 0 583i»&Blj2/-htt. flfofc^bT 

^t:m^W±±^^WSi:b^, ^tBfttzljJiA&A 

[00593 *sm<^ic3tfB^fmizt*s nizm 

SU~hAy=JX ^>A*Ayzi> v h (A— 



X^b7l\ t^;*A-tr- N ;S B B a^btr\ 

y-*-. ®tn:»s «NfML *^v-d- 

[0060] 
[006 1 3106011 

3E«s«Efci/tL i C002. am»jtbTa». 7 
asp, ssaswii^a&b. saKWRuti/ta 

b-f >g^^^tS^* h;i/x>PHffifc bTffl 
*jB«b;fe&s J?^20 ^^a>cDT;t/^-^Amm^ 

u^miz * 0 jawagu * 6K£n*^sffbT^<D 

^ b^ ymo^m^it^mt h;ux»^i: bT»n*a 
mm*i>. ? e»tz^n^sfbT^ttc7)a@>— 

ifb>iJtzAb-^- x ±EJl«5/-h, aBUtfleyy 

□ tfb>^-tzAb-^-^^rfJiiaiE=li^- s<Djii^s 
Hb. snfrMf«c#Bu ftSSw? 

* 3- BZVX-bJK 5^49. 9^u^- 

IZWUfeo ffftKWlSRkbTlmol/'Jv 

^b>^-^-hk^x^>^i-7tf^-S^2 : 
2 : 6 (DSfttBftgiSB) ^^ifi^ltz 2.ZVV v 

iiAt&o ^ biz, <g£?r&mn%> i m\m&j5x>y-v h 
*^b^b»THi©nisa?Ba«frri6b&> fe^jE 

StftS©^Ut«rl. 1- 7 5. 2. 5, 3. 2 5, 
4. 0. 5. 5^^0**^*1^1-1-1- 

L i T i 038. L i V03U L i FeQ5MnQ5 
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